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Abstract
Objective—This cross-sectional study examined associations of occupational tasks with
radiographic and symptomatic osteoarthritis (OA) in a community-based sample.
Methods—Participants from the Johnston County Osteoarthritis Project (n = 2729) self-reported
the frequency of performing 10 specific occupational tasks at the longest job ever held (never/
seldom/sometimes vs often/always) and lifetime exposure to jobs that required spending > 50% of
their time doing 5 specific tasks or lifting 22, 44, or 110 pounds 10 times weekly. Multivariable
logistic regression models examined associations of each occupational task separately with
radiographic and symptomatic knee and hip OA, controlling for age, race, gender, body mass
index, prior knee or hip injury, and smoking.
Results—Radiographic hip and knee OA were not significantly associated with any occupational
tasks, but several occupational tasks were associated with increased odds of both symptomatic
knee and hip OA: lifting > 10 pounds, crawling, and doing heavy work while standing (OR 1.4–
2.1). More occupational walking and standing and less sitting were also associated with
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symptomatic knee OA, and more bending/twisting/reaching was associated with symptomatic hip
OA. Exposure to a greater number of physically demanding occupational tasks at the longest job
was associated with greater odds of both symptomatic knee and hip OA.
Conclusion—Our results confirm an association of physically demanding occupational tasks
with both symptomatic knee and hip OA, including several specific activities that increased the
odds of OA in both joint groups. These tasks represent possibilities for identifying and targeting
at-risk individuals with preventive interventions.
Key Indexing Terms
OSTEOARTHRITIS; OCCUPATIONS; HIP; KNEE
There are a few known modifiable risk factors for osteoarthritis (OA). Understanding these
factors is critical for preventive efforts. In addition to overweight and joint injury, which are
both associated with increased risk for lower extremity OA1, another potentially important
factor is exposure to physically demanding occupational tasks2. In research, evidence for an
association between occupational activities and OA has been strongest for the knee3.
Specifically, studies have shown greater odds of both radiographic and symptomatic knee
OA among individuals with overall physically demanding jobs, as well as with some
specific occupational tasks, particularly knee-bending3–7. A number of studies have shown
moderate associations with radiographic and symptomatic hip OA with specific occupations,
especially farming, as well as with greater overall physical demands of work8–13. There has
been less research examining associations of specific occupational tasks with hip OA, but
some studies indicate stair-climbing and heavy lifting are associated with hip OA12–16.
Our purpose was to examine associations of occupational physical demands with lower
extremity OA in the Johnston County Osteoarthritis Project (JoCo OA). These analyses are
intended to augment prior knowledge regarding associations between occupation and OA in
3 key ways. First, we included several different types of occupational variables, including
broad occupational categories, specific tasks performed at participants’ longest job, and
lifetime exposure to specific occupational tasks. This can provide more detail about the
types of occupational variables most strongly associated with lower extremity OA, data that
may direct future epidemiological work, methods, and interventions. Second, we separately
examined associations of occupational variables with knee and hip OA, to add to the
relatively small body of literature for hip OA. Third, we separately examined associations of
occupational variables with radiographic and symptomatic OA. This is important because
factors associated with radiographic versus symptomatic OA may differ, and symptomatic
OA is of primary relevance from the perspectives of public health and clinical/health
services. In addition, we included information on household tasks as covariates; these have
typically not been examined in this context.
MATERIALS AND METHODS
Subjects
This cross-sectional sample was composed of individuals enrolled in JoCo OA, an ongoing
community-based study of the occurrence of knee and hip OA in a rural region of the state
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of North Carolina, USA. Details of this study, including sampling strategies and recruitment
methods, have been reported17. JoCo OA involved civilian, noninstitutionalized Caucasian
and African American adults aged 45 years and older who resided in 6 townships in
Johnston County, North Carolina. Households in these townships were visited to gather
information about the demographic characteristics of the residents and invite participation of
those who were eligible. At baseline (1991–1997), participants were recruited with
oversampling of African Americans and undersampling of women age 65 years and older to
provide adequate sample sizes for domains of interest (i.e., racial and ethnic differences).
Our analysis used data collected from individuals who had participated in either the first
followup of the study (n = 1733) in 1999–2004, or the new enrollment (n = 1015) in 2003–
2004 (total 2748; see Figure 1). The new enrollment aimed to enrich the sample for African
Americans and younger individuals. Therefore the newly enrolled participants were younger
(mean age 59.3 vs 65.8 years) and more likely to be African American (40% vs 28%) than
the participants of the first followup study; the 2 groups did not differ according to gender.
Compared with the sample who participated in baseline assessments (1991–1997), the
followup sample (1999–2004) comprised a higher proportion of females (65% vs 61%) and
Caucasians (71% vs 68%).
Figure 1 shows participants who were included in analyses involving specific outcomes of
radiographic and symptomatic knee and hip OA. Among participants who did not have hip
radiographs, most were women under age 50 who did not receive hip radiographs in this
study by protocol; other reasons included exceeding the weight limit for the radiograph table
and bilateral hip arthroplasty. Among those who did not have knee radiographs, reasons
included knee arthroplasty and inability to stand on their own for the radiograph. For both
hip and knee radiographs, there were very few participant refusals. Symptom data were
missing due to participant nonresponse on these items.
Outcomes
Participants underwent posterior-anterior radiography of both knees with weight-bearing
using a Synaflexer™ lower limb positioning frame (Synarc, San Francisco, CA, USA).
Supine anteroposterior pelvis radiographs were obtained on all men and women 50 years of
age and older (because of potential reproductive issues among younger women). All
radiographs were read for Kellgren-Lawrence (K-L) score by a single bone and joint
radiologist without regard to the participant’s clinical status or occupational activities.
Interrater and intrarater reliability of the radiologist were high (weighted κ = 0.9), as
reported17. Radiographic knee and hip OA were defined as a K-L grade of at least 2 in at
least 1 knee or hip, respectively.
We examined radiographic hip and knee OA as outcomes, irrespective of symptoms. Our
primary outcomes for these analyses were symptomatic hip and knee OA (whether unilateral
or bilateral), since symptomatic disease is of clinical and public health relevance. To assess
joint symptoms, participants were asked: “On most days, do you have pain, aching, or
stiffness in your…right/left knee/hip?”. We defined symptomatic knee and hip OA as the
presence of both radiographic OA and symptoms in the same joint.
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Using interviewer-administered questionnaires, we asked the participants to recall
occupational exposure information. The items included in these analyses were adapted from
previous population-based and clinic/community-based studies of occupational demands and
knee and hip OA12,18,19.
Participants were first asked, “Have you ever held a job outside the home or farm for pay for
more than 1 year?”. Participants who responded “No,” or that they only did homemaking
and/or farming (not outside the home), were excluded from these analyses. This included 19
who farmed at home, 60 who did homemaking, 22 who did both farming at home and
homemaking, and 39 who did neither. Participants who responded “Yes” were asked to
report general features of the main job they held longest during their life, including the job
title, age at employment inception and termination, and the length of tenure (in years). Based
on the 1990 Census of Population and Housing Alphabetical Index of Industries and
Occupations20, the occupational class of participants’ longest job was classified into 1 of 6
industrial groups: managerial and professional specialty; technical, sales, and administrative
support; service; farming, forestry, and fishing; precision production, craft, and repair; and
operators, fabricators, and laborers.
Participants were also asked about performance of these tasks during the longest job they
held: walking; lifting/carrying/moving objects weighing > 10 pounds; sitting; standing;
bending/twisting/reaching; squatting; climbing stairs; crawling on knees; crouching or
kneeling; and doing heavy work while standing. The frequency of each of these 10 physical
tasks was rated on a 5-point scale, with 0 = never and 4 = always, and participants were
classified as exposed to the indicated physical task during the longest job if they performed
these tasks often or always and as nonexposed if they reported otherwise (never/seldom/
sometimes). To assess the potential effect jointly contributed by concurrent multiple
exposures, we also computed the total number (ranging from 0 to 9) of physical tasks that
involved lower-extremity joint-loading (with sitting excluded).
Participants were asked whether they had ever held a job (including farming and
homemaking) that required spending more than 50% of their time doing each of these
activities: light work standing in one place; sitting; heavy work standing in one place;
crouching or kneeling; and walking. Participants were also asked 3 questions about heavy
lifting: whether they had ever held a job (including farming and homemaking) that required
lifting at least 22 lbs (10 kg), at least 44 lbs (20 kg), and at least 110 lbs (50 kg), 10 or more
times a week. We compared those who did and did not report doing each of these 8 tasks.
The total number of physical tasks, ranging from 0 to 7, was calculated for those involving
lower-extremity joint-loading (sitting excluded).
Other participant characteristics
These participant characteristics were also included as covariates in multivariable models
because research has indicated they are associated with the development of hip and/or knee
OA21–25: age at time of interview, gender, race (Caucasian vs African American), body
mass index (BMI) at time of clinic examination (calculated from height measured without
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shoes and weight measured with a balance-beam scale), self-reported smoking (current,
ever, or never), and self-reported knee and hip injuries (for analyses of knee and hip OA,
respectively) including fractures or other injuries severe enough to require use of a cane,
cast, or crutch for 2 weeks or longer. In addition, we included exposure to physically
demanding household tasks as a covariate. Data on the association between household
activities and knee or hip OA are limited, but it is possible that household demands also
increase risk. Participants were asked to indicate whether they had done light or heavy
housework, yardwork, or home repairs around the house for more than 1 year. If participants
answer positively, they were asked to indicate the frequency with which they engaged in
these tasks, with 0 = never and 4 = always: walking, lifting, bending, kneeling, crawling,
stair-climbing, and doing heavy work while standing. We computed the total number of
household tasks each participant indicated performing often or always; this variable was
included as a covariate.
Statistical analyses
We separately examined the associations of knee and hip OA with 3 sets of occupational
variables defined above, i.e., the 6 broad industrial groups of the longest job ever held, the
10 specific occupational tasks for the longest job, and lifetime exposure to 8 occupational
tasks. The putative associations were examined separately for radiographic and symptomatic
OA. We used chi-square tests to compare OA prevalence across broad industrial groups of
the longest job ever held, as well as according to each of the specific occupational tasks. We
then performed multivariable-adjusted logistic regression models to examine associations of
OA with job industrial groups (using the Managerial and Professional Specialty occupations
treated as the referent and all other groups included in the same model) and specific
occupational tasks. The potential confounders included in these models were age, race,
gender, BMI, prior knee or hip injury (as appropriate), and smoking. We also examined
interaction terms between gender and occupational variables; these were not statistically
significant and therefore not included in final models.
Given the cross-sectional design of these data, study participants’ occupation selection or
physical task engagement in their longest job might have been influenced by the presence of
OA symptoms. To address this potential bias, for the data pertinent to the longest job, we
conducted secondary analyses of symptomatic OA, restricting the sample to individuals who
reported that their longest job ended before age 50 years. Because there were differences in
demographic characteristics between participants who were newly enrolled at this timepoint
and those participating in their first followup visit, we also performed sensitivity analyses to
examine whether associations between occupational tasks and OA differed between these 2
groups. We conducted analyses separately for each group. No substantial differences were
observed between the groups, so we present analyses for the whole sample, for simplicity.
We also included a group indicator in multivariable results. This also did not alter
associations between occupational tasks and OA, so this was not included in the models
presented.
All analyses were performed using SAS PC, Version 9 (SAS Inc., Cary, NC, USA).
Statistical significance was evaluated at the p < 0.05 level.
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Table 1 shows demographic characteristics of study participants (n = 2729).
Census industrial group of longest job ever held
A total of 2546 participants (93%) could be assigned a census industrial group for the
longest self-reported job. Of those, the proportions in each industrial group were managerial
and professional specialty (22%); technical, sales, and administrative support (26%); service
(16%); farming, forestry, and fishing (2%); precision production, craft, and repair (12%);
and operators, fabricators, and laborers (23%).
There was a significant overall difference in the prevalence of radiographic knee OA (p <
0.001), but not radiographic hip OA (p = 0.705), according to the 6 broad industrial groups
(Table 2). In multivariable logistic regression models, however, there were no significant
associations of any industrial groups with radiographic knee or hip OA (data not shown).
There was a significant overall difference in the prevalence of symptomatic knee OA, but
not symptomatic hip OA, across 6 industrial groups (Table 2). In multivariable logistic
regression models, however, there were no significant associations of any industrial groups
with symptomatic knee or hip OA.
In the secondary analyses, considering only individuals whose longest job ended before age
50 years, there was also a significant overall difference in the prevalence of symptomatic
knee OA, but not symptomatic hip OA, according to industrial groups. Patterns were similar
to those shown in Table 2 for the total sample. In multivariable logistic regression models,
however, there were no significant associations of any industrial groups with symptomatic
knee or hip OA.
Ten specific tasks at longest job ever held
The mean duration of the longest job reported was 23.0 years (SD 11.3), with mean
beginning and ending ages 29.5 years (SD 10.0) and 53.1 years (SD 10.5), respectively.
In bivariate analyses, only sitting and stair-climbing at the longest job ever held were
significantly associated with radiographic knee OA (Table 3); no specific tasks at the longest
job ever held were associated with radiographic hip OA (Table 4). In multivariable logistic
regression models, none of the 10 specific occupational tasks performed at the longest job,
nor the cumulative number of these tasks, was significantly associated with radiographic
knee or hip OA (Tables 3 and 4).
In bivariate analyses, 6 specific tasks at the longest job ever held were associated with
symptomatic knee OA (Table 3) and 4 specific tasks were associated with symptomatic hip
OA (Table 4). These tasks were associated with greater odds of symptomatic knee OA in
multivariable logistic regression models: walking, lifting > 10 lbs, standing, crawling, and
doing heavy work while standing, as was the cumulative number of tasks; sitting was
associated with lesser odds of symptomatic knee OA (Table 3). These tasks were associated
with greater odds of symptomatic hip OA: lifting > 10 lbs, bending/twisting/reaching,
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crawling, doing heavy work while standing, as was the cumulative number of tasks (Table
4).
In secondary analyses restricted to those whose longest job ended before age 50 (n = 830),
the general patterns of association were similar to analyses of the total study sample.
However, possibly because of the substantially reduced sample size, the only statistically
significant association was between lifting > 10 lbs and symptomatic knee OA (OR 1.56,
95% CI 1.01–2.42).
Lifetime exposure to jobs involving specific occupational tasks
In bivariate analyses, only lifetime exposure to sitting was significantly associated with
radiographic knee OA (Table 3); there were no significant associations with radiographic
hip OA (Table 4). In multivariable logistic regression models, there were no statistically
significant associations of lifetime exposures to 8 specific occupational tasks, nor the
cumulative number of these tasks, with radiographic knee or hip OA (Tables 3 and 4).
In bivariate analyses, lifetime exposure to 3 specific tasks was significantly associated with
symptomatic knee OA (Table 3), and 1 task was associated with symptomatic hip OA (Table
4). In multivariable models, doing heavy work while standing (for more than 50% of a job)
was associated with increased odds of symptomatic knee OA, while sitting for more than
50% of a job was associated with reduced odds of symptomatic knee OA (Table 3). Doing
heavy work while standing (for more than 50% of a job) and lifting 10 kg, 20 kg, or 50 kg
more than 10 times per week was associated with increased odds of symptomatic hip OA;
the cumulative number of tasks was also associated with increased odds of symptomatic hip
OA (Table 4).
DISCUSSION
Our study examined associations of a variety of occupational variables with radiographic
and symptomatic knee and hip OA in a large community-based cohort. Our analyses showed
significant associations of specific occupational task variables with symptomatic knee and
hip OA, controlling for demographic factors (age, gender, race), BMI, household tasks, prior
injury, and smoking. It is particularly noteworthy that associations between occupational
tasks and symptomatic OA persisted when controlling for prior joint injuries, which are
known to place individuals at increased risk for OA. These results suggest that mechanisms
other than acute joint injuries are involved in the association of physically demanding
occupational tasks with symptomatic OA. One possible mechanism is “repetitive use” of
joints, but causal pathways have not been found.
Individuals were 30%–60% more likely to have symptomatic knee OA if they engaged in
occupational walking, lifting, standing, crawling, and doing heavy work while standing.
Also, individuals were significantly less likely to have symptomatic knee OA if they
engaged in occupational sitting. Studies have reported significant associations of
radiographic and symptomatic knee OA with “blue collar” jobs, as well as with specific
occupational tasks similar to those observed in our study, including kneeling, squatting,
walking, lifting, and climbing4–6,9,18,19,26. Specific tasks related to radiographic and
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symptomatic knee OA have not been entirely consistent across studies. The reported
heterogeneity in these associations may be due to differences in the characteristics of study
populations, the prevalence of physical exposures, and the sensitivity and specificity of the
instruments used to assess occupational tasks. Knee-bending has been most consistently
associated with knee OA in studies3. While neither squatting nor crouching/kneeling were
significantly associated with symptomatic knee OA in adjusted models in our study, the
association of squatting with symptomatic knee OA was nearly statistically significant.
For symptomatic hip OA, we observed significant positive associations with lifting,
bending/twisting/reaching, crawling, and doing heavy work while standing, and magnitudes
of these associations were also relatively similar. Studies have reported associations of
radiographic or symptomatic hip OA with prolonged standing, lifting, and sitting (negative
for last association)8,11,12,15,27. Similar to knee OA, associations of radiographic and
symptomatic hip OA with specific occupational tasks have not been entirely consistent
across studies. However, the strongest and most consistent evidence has been for an overall
heavy physical workload and heavy lifting10,28. Results of our study provide additional
evidence for the associations of these 2 types of occupational exposures with symptomatic
hip OA, as all 4 lifting variables and both heavy-work-related variables were associated with
greater odds of symptomatic hip OA. Studies have also found a strong association between
farming and symptomatic hip OA8–10,12,29. In contrast, we found no relationship between
symptomatic hip OA and the industrial group of farming, fishing, and forestry. This may be
partly due to the very small proportion of study participants who reported that their longest
job was in this category.
Associations of occupational variables with radiographic OA were much weaker than with
symptomatic OA, with few statistically significant associations. Most previous studies have
examined associations of occupational variables with symptomatic OA5,9,11,15,18,19,27,29,30.
However, some research has shown significant associations with radiographic OA,
irrespective of symptoms. In the First National Health and Nutrition Examination Survey
(NHANES I), greater levels of occupational knee-bending were associated with increased
odds of radiographic knee OA among participants age 55–64 years (but not younger
participants), and greater overall strength demand of the occupation was associated with
increased odds among women age 55–64 years26. In the Framingham study, men whose
current job involved bending plus medium, heavy, or very heavy demands had about twice
the odds of radiographic knee OA (adjusted for age and other factors) compared to those
who did no bending and sedentary or light-demand jobs; there was no significant association
for women4. While these previous studies show some evidence for associations of
occupational tasks with radiographic OA, significant associations have been primarily for
specific groups (i.e., those age 55 yrs and older) and for more extensive occupational loads.
Results of our study support that occupational joint-loading is a stronger predictor of
symptomatic disease than of radiographic findings alone.
Several different aspects of occupational exposure were characterized in our study, and we
observed some differences in associations of knee and hip OA with these occupational
characteristics. The 6 broad job industrial groups pertaining to the longest job ever held were
associated with knee OA in expected patterns but were not significant in adjusted models. In
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general, characterizing broad industrial groups is a limited approach, as these groups can
encompass a relatively wide array of jobs with differing occupational tasks. However,
studies that have examined more specific job titles, as well as those that have characterized
specific physical demands of job categories, have shown significant associations with hip
and/or knee OA4,9,26,29.
We assessed specific occupational tasks using 2 different approaches: tasks performed at the
longest job and lifetime exposure to tasks performed for more than 50% of a job. We
observed generally similar patterns of association with symptomatic knee and hip OA for
tasks that were assessed using both of these methods. These results provide evidence for the
utility of these 2 occupational task assessment approaches in studies of OA risk. However,
there are advantages and disadvantages to each of these approaches that should be
considered. For instance, although tasks performed at the longest job may be relatively easy
for individuals to recall, this approach may miss exposures to tasks performed at other jobs
that may have differed substantially from the longest job. In this study, the mean length of
the longest job was 23 years. However, for other populations with less stable occupations or
more job-switching, this approach may be more limited. Assessing lifetime exposure to
tasks performed for more than 50% of the time offers the advantage of comprehensive life-
course assessment, although recall of earlier jobs may be difficult for some individuals.
There are several limitations to our study. First, the cross-sectional design could introduce
bias if participants’ occupation selection or physical task engagement in their longest job
was influenced by the presence of OA symptoms. However, when we restricted the sample
to participants whose longest job ended before age 50, we observed similar patterns of
associations as for the full sample; therefore, we did not find evidence for this type of bias.
Second, there are potential limitations in the accuracy of self-reported occupational data in
general, and the lack of a “gold standard” limits the assessment of specific self-report items.
Some studies have compared concordance of self-reported occupational data with objective
reference measures, and results vary according to type of occupational variable and activity
assessed31–40. Of particular relevance to this study, prior research has shown good
agreement between self-report and objective data regarding occupational kneeling,
squatting, and standing34,41. In addition, self-reports of time-consuming or primary work
tasks, which are the tasks most likely to affect OA risk, have shown good agreement with
objective sources42. Third, our study was conducted among a community-based sample of
Caucasian and African American rural participants over age 45 years, which may limit the
generalizability of findings. The prevalence of symptomatic knee OA in this cohort (23%)
was higher than in some other cohorts, including NHANES III (12%)43. There are several
possible reasons for this difference, which have been described in detail17, including a
broader symptom definition and longer timeframe for assessing pain in JoCo OA,
geographic differences in disease rates, and high prevalence of heavy occupational and
everyday physical activity in a rural region. However, it is noteworthy that our results
regarding associations of occupations with OA are largely in concordance with prior studies
in other populations. Fourth, occupational questions for the longest job ever held were asked
only of participants who ever held a job outside the home or farm for pay for more than 1
year, thus excluding information on individuals whose primary work was within the home or
a home-based farm. However, this resulted in exclusion of only about 5% of the sample, and
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these individuals were still included in analyses of occupational tasks that required > 50% of
time at a given job.
Our study confirms an important association of occupational tasks with symptomatic lower
extremity OA. For both symptomatic knee and hip OA, a variety of physically demanding
tasks were associated with increased odds, and for hip OA, a particularly strong and
consistent association was observed for lifting tasks. While the specific tasks significantly
associated with symptomatic hip versus knee OA were not entirely consistent, there were
significant or elevated/borderline significant associations of these tasks for both joint
groups: walking, lifting, standing, doing heavy work while standing, squatting, crawling,
and bending/ twisting/reaching. Further, the odds of both symptomatic hip and knee OA
significantly increased with the number of physically demanding occupational tasks
performed. In light of accumulating evidence that occupational joint-loading substantially
increases risk for both knee and hip OA, efforts are needed to identify methods for reducing
this risk among vulnerable groups. While it may not be possible for some individuals to
reduce the physical demands of their current occupational responsibilities, there may be
other means of reducing OA risk in this group. For example, other studies have shown that
individuals who are overweight and also experience high occupational physical demands are
at particularly high risk for OA18, and weight loss interventions would be valuable for this
group. Other potential areas for intervention include ameliorating muscle strength
imbalances and modifying occupational physical activities to protect joints and reduce joint
loads. These strategies have not been well tested in this context and are worthy of further
examination.
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Numbers of participants in study analyses of specific outcomes of radiographic and
symptomatic knee and hip osteoarthritis (OA).
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Table 1
Characteristics of study sample, including participants with hip and/or knee radiographs.
Total Sample, (n = 2729) Men (n = 933) Women (n = 1796)
Mean age (SD), yrs 63.6 (10.5) 63.3 (9.6) 63.8 (10.8)
N (%) African American 885 (33.1) 269 (29.3) 616 (35.0)
Mean BMI (SD) 30.7 (3.7) 29.8 (5.6) 31.1 (7.2)
Smoking
 N (%) current smokers 437 (17.0) 194 (22.6) 243 (14.3)
 N (%) former smokers 706 (27.6) 326 (37.9) 380 (22.3)
N (%) with prior hip injury 85 (3.2) 36 (4.0) 49 (2.8)
N (%) with prior knee injury 278 (10.6) 109 (11.9) 169 (9.8)
N (%) with radiographic knee OA* 927 (34.5) 317 (34.2) 610 (34.7)
N (%) with symptomatic knee OA** 592 (22.5) 189 (20.6) 403 (23.4)
N (%) with radiographic hip OA† 847 (33.2) 303 (33.3) 544 (33.6)
N (%) with symptomatic hip OA†† 294 (11.7) 92 (10.2) 202 (12.6)
*
From 2686 participants with knee radiographs.
**
From 2637 participants with knee radiographs and data on knee symptoms.
†
From 2530 participants with hip radiographs.
††
From 2506 participants with hip radiographs and data on hip symptoms. BMI: body mass index; OA: osteoarthritis.
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Table 2













155 (28.7) 85 (16.0) 170 (33.2) 51 (10.0)
Technical, sales, and
administrative support
188 (28.9) 121 (18.9) 190 (31.6) 60 (10.0)
Service 164 (41.3) 118 (30.1) 118 (33.0) 43 (12.0)
Farming, forestry, and fishing 18 (47.4) 8 (22.9) 17 (44.7) 3 (8.3)
Precision production, craft, and
repair
118 (37.2) 78 (24.8) 99 (32.1) 38 (12.3)
Operators, fabricators, and
laborers
209 (37.1) 133 (24.0) 177 (32.7) 70 (13.1)
*
Overall chi-square test significant (p < 0.001). OA: osteoarthritis.
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